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2. Rate-gyro with two spring-loaded gimbal rings. A method of
deriving both a velocity and an acceleration term from a rate-gyro was
used in an Askania automatic pilot, and is illustrated diagrammatically
in Fig. III. 66. The pick-off consists of a rate gyro with its ring pivoted

Fig. III. 66.   Gyro rate and acceleration pick-off by two
spring-restrained gimbals.   Diagram to illustrate principle.

horizontally and spring-centralised, not in a fixed mounting, but in a
second ring which is itself pivoted vertically hi a casing. The vertical
ring is spring restrained and carries a lever connected with a pneumatic
acceleration pick-off valve. (Not shown.)

Provided that the angular deflection of the vertical ring against its
spring is small, it constitutes an approximate measure of the torque
exerted by the case in causing the precession of the horizontal rate-
indicating ring.

Since angular acceleration is proportional to the torque producing it,
the deflection of the vertical ring is a measure of aircraft angular accelera-
tion, in this instance, in azimuth. Both the rate and acceleration indi-
cations are only accurate for infinitely small deflections of the rings, s<^
that a very stiff spring is employed and the pick-eff movement magnified
by a linkage.

3.   Double differentiation of an electric displacement signal
amplifier circuit.   For example, in the A.5 rate pick-off system,
described, the rate signal is put through a second differentiating
and the resulting acceleration voltage combined with displaeem^
rate signals.

This is the only electric automatic pilot in production
uses all three control terms..' By altering the ratio of rate and i
to displacement, the character of the automatic control
from mild to extremely powerful and accurate.

